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CREATE SYNTHETIC DATA SET BY EXPERIMENTAL DESIGN 
USING SEVERAL VALUES OF EACH PROPERTY 



CREATE CHEMOMETRIC EQUATIONS THAT CORRELATE 
FLUID PROPERTIES TO IMPEDANCE VS. FREQUENCY 



APPL Y THESE EQUA TIONS TO MEASURED RESONA TOR 
RESPONSE SO AS TO ESTIMATE FLUID PROPERTIES 



AL TERNA TIVEL Y, USE CHEMOMETRIC ESTIMA TES AS 
STARTING VALUES IN NON-LINEAR LEAST-SQUARE FIT 



FIG. 6 



Inventor: DiFoggio et al. 

Title: Method and Apparatus For Chemometric. 
Serial No.: 10/801,267; Filed: March 16, 2004 
Docket No.: 584-37008-USCP 



4/19 



Density 

Regression Summary for Dependent Variable: g/cc (Synthetic Impedance Data.sta) 

R=. 99263581 R 2 =. 98532585 Adjusted R 2 = .98514010 

F(1, 79) =5304. 6p<0. 0000 Std. Error of estimate: . 05053 

Beta Std. Err. B Std. Err. t(79) 

Intercept -10.0370 0.151558 -66.2254 

1/FLZD1 0.992636 0.013629 32.4538 0.445593 72.8328 
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Dependent variable: g/cc 
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Density 

Regression Summary for Dependent Variable: g/cc (Synthetic Impedance Data.sta) 
R=. 99909311 #=.99818705 Adjusted R 2 = .99801321 
F(7J3)=5741.8p<0.0000Std. Error of estimate: .01848 
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Density 

Regression Summary for Dependent Variable: g/cc (Synthetic Impedance Data. 
R=. 99970856 R 2 =. 99941721 Adjusted R 2 = .99933396 
F(10,70)=12004. p<0.0000 Std. Error of estimate: .01070 
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Viscosity 

Regression Summary for Dependent Variable: cPs (Synthetic Impedance Data.sta) 
R=. 97696409 R 2 =. 95445882 Adjusted R 2 = .95206192 
F(4,76)=398.2 p<0.0000 Std. Error of estimate: .26970 
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Viscosity 

Regression Summary for Dependent Variable: cPs (Synthetic Impedance Data.sta) 
R= .97873578 R 2 = .95792372 Adjusted R 2 = .95511863 
F(5,75)=341.5p<0.0000Std. Error of estimate: .26096 
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Viscosity 

Regression Summary for Dependent Variable: CPs (Synthetic Impedance Data.sta) 
R= .98468409 R 2 = .96960276 Adjusted R 2 = .96757627 



F(5,75) =478.47 p<0.0000 Std. Error of estimate: .22181 
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Dielectric Constant 

Regression Summary for Dependent Variable: Dielectric (Synthetic Impedance Data.sta) 
R= .99511668 R 2 = .99025720 Adjusted R 2 = .98974442 
F(4, 76) = 1931.2 p<0.0000 Std. Error of estimate: 1. 1857 
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Dielectric Constant 

Regression Summary for Dependent Variable: Dielectric (Synthetic Impedance Data.sta) 
R=. 99943711 R = .99887453 Adjusted R 2 = .99878328 
F(6,74)=10946. p<0.0000Std. Error of estimate: .40840 
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Dielectric Constant 

Regression Summary for Dependent Variable: Dielectric (Synthetic Impedance Data.sta) 
R= .99901744 R 2 = .99803585 Adjusted R 2 = .99795932 
F(3, 77) = 13042. p<0.0000 Std. Error of estimate: .52890 
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Conductivity 

Regression Summary for Dependent Variable: 11 ohm* m (Synthetic Impedance Data.sta) 
R= .99825839 fl 2 = .99651982 Adjusted R 2 = .99633665 
F(3,77) = 13042. p<0.0000Std. Error of estimate: .52890 
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Some Definitions of Variables 


Min 
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Minimum Impedance in Spectrum 

Maximum Impedance in Spectrum 

Average Impedance in Spectrum 
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11 


Square_of_ 
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First Derivative of Impedance vs Frequency 
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Frequency of LEFT Maximum D1 (Left of Inverted Peak) 
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FreqLZeroD1 = 
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FLZD 1 = Frequency of LEFT Zero D 1 (Left X-axis Crossing Point) 
■FLZD1 = Frequency of RIGHT Zero D1 (Right X-axis Crossing Point) 
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